The article aims to examine the relationship between road transport and macro economy, especially the use of fossil energy in transport sector. Nowadays environmental pollution is a key issue on the EU level as well as in Hungary. Lots of effort have been already done in order to decrease emissions in road transport, but a lot more need to be done. The article aims to prove that the only possible solution is technological innovation in order to reach emission reduction target without decline of the GDP. The basic idea is to ensure sustainable development, to decrease environmental pollution in road transport without harming the economy. In the EU and in Hungary road vehicles are powered by fossil fuelled internal combustion engines. This paper aims to analyse the role of the fossil fuel-based road transport sector within the economy with the usage of constant elasticity substitution (CES) production functions. Authors have built CES production function for Hungary. Parameters were calculated based on the validated model.
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Introduction
The neoclassical theory of economic growth and the development of constant elasticity substitution (CES) production functions in the 20 th century are closely connected. Solow's [1] pioneering contribution did not only create a new dynamic macroeconomic theory, but also a new type of aggregate production functions. Arrow et al. [2] , de Brown and Canin [3] continued to develop the theory of constant elasticity of substitution production functions. "During the 1970s, many economists tried to generalize the CES production function to allow variations of the elasticity of substitution. These attempts showed such generalization is possible under very limited circumstances. Aside from such generalized attempts, the CES production function obtained large attention after the invention of the taste-for-variety model: Spence [4] for the continuum variety case and Dixit and Stiglitz [5] for the discrete variety case" [6] . The concept of production function in economics is interpreted as the transformation of production factors (e.g. labour, capital goods, fossil fuels, land, and air) to other goods (emissions). In this paper, authors have investigated the macroeconomic role of road transport-related fossil fuel consumption [7] as a part of a production chain as well as analysing emission factors.
The representation of qualitative properties of transformation process is of secondary importance compared to its quantitative properties from the perspective of production theory. The "production decision" essentially is the choice of production factors and the amount of outputs. The most important assumption of production theory is that the company, as a unit of the economy, is a rational decision maker, which means every company possess all available information and strives for the maximum achievable profit [8] . Based on the introduced theoretical background, this article aims to analyse the profit-oriented economic actors especially focusing on their transport related fossil fuel consumption and their effects on the gross domestic product. The main objective is to reveal the connection between fossil fuel consumption [9] , emission and gross domestic product for the road transport sector. Our hypothesis is that there is a connection between the profit-oriented economical actors, their fossil fuel consumption and their contribution to the gross domestic product. Following the social requirement for a cleaner environment using soft measures (taxes and tolls) could lead to a decrease not only in emissions but economic activity as well. So soft measures cannot be an ultimate solution for environmental protection. The main goal of the paper is to prove that development can only be achieved if both economic and technical measures are used in order to preserve environment. The following pages try to prove this taking as an example Hungary. Very little previous work has been found due to the large calculation process. Firstly a production function will be used. Secondly as the economic and technical data are available in statistical databases the model will be calibrated. After calibration the results will be displayed and commented.
Methodology
Cobb-Douglas production functions are widely used in consumption and production theory. Cobb and Douglas studied the contribution of each resource to the economic performance of the economic segments of the national economy [10] .
In the below described model it is assumed that the Hungarian economy is closed and the input parameters for the produced output are capital, labour and fossil energy (Authors are aware that this is a great simplification, but necessary as a boundary condition). The energy sources are imported. The economy is considered closed, except for the energy sources (export and import processes are excluded) [11] . The usage of fossil fuel generates carbon dioxide emissions [12] . Without the technological development the efficiency of energy conversion for internal combustion engines are constant, so fossil energy consumption and carbon dioxide emission rate are linked and constant. This is a main point. In order to investigate the role of soft measures on emissions in road transport and their effect on economy the technical level is considered as constant. Further, authors will prove that the only feasible, long-term solution is the technological development in case of decreasing the emission without harming the economy. • Q: number of consumed consumer basket [piece 1 /year] -source: KSH -National Statistics Office • ψ: Cobb Douglas parameter
, where σ is the parameter of constant elasticity Let us introduce CES production function F , in general:
In other words, the output (Q) will change according to the used amount of capital (K ), labour (L) and fossil fuels (F ). The decision problem of economic actors is describe by a nested binary model for easier and faster calculation. For that reason capital (K ) and labour (L) are combined in a composite product (R). Then the CES production function can be written as (2):
Let G and H be CES production functions (3), (4):
Then it can be expressed as the extended CES production function in the below presented form (5):
In case of equilibrium and no technological changes the economy is described by the following system of equations: (12) where
Calibration of production function
The production function needs to be calibrated in order to have the results investigated. Therefore from (6)- (12) everything is known except (ψ) and (ρ). Within calibration process (ψ) and (ρ) is determined and checked if they have the value reported in the literature (see below).
Taking into account equations (1)- (5) and the related assumptions of constant elasticity of substitution production function the model calibration can be done according two equations presented below. So the coefficient and exponent parameters of production functions with constant elasticity of substitution can be determined based on (6), (7) .
Equation (6) and (7) describes the connection between prices and the volumes of output and the used resources (composite goods and fossil energy). The correctness of the applied equations can be accepted if it can be derive as the general form of CES production function proceeded from our calibrating formulas
Finally equation (20) is the general form of CES production function [13] , when (
Therefore the calibration equations can be accepted.
Results
In the next step we define the coefficient and exponent parameters of the CES production function representing the production of the domestic economy for every year in the investigated interval ( Table 1) . As it can be seen -according to our estimates -ρ parameter of the CES production function is varying close to 0. So CES production function can be simplified to a Cobb-Douglas production function (Saito, 2011) :
where ψ and 1 − ψ ∈ {0 1} represent the share of composite goods and fossil energy. From (22) the marginal production of R and F is (23) and (24):
after that the ratio of marginal production can be calculated:
Because the percent change of a function is given by the derivative of its logarithm value (25) that implies:
Therefore consumption share is fixed and so σ = 1. This means the CES production function must converge to the Cobb-Douglas as ρ → 0 [6] . Due to ρ parameter values are varying close to 0 this led the author to use further on the Cobb-Douglas production function.
Analysis
As it can be seen from above the production function was built. After that the function was calibrated and found that results were fitting to the international literature, therefore further on the production function is considered as calibrated and can be analysed. Applying the above derived simplification (2) we can conclude that the performance of the fossil energy dependent part of the domestic economy should be described by the Cobb-Douglas formula (27):
Figure 1 (a and b) visualises the collecting data for the two cases investigated based on (28). Based on equation (18) we can conclude that the fossil fuel used for transport purposes has a strictly increasing marginal production cost curve ( Figure 2 ). That means increasing production leads to increased unit costs, so it becomes more costly to produce goods. The article aimed to examine the relationship between the road transport sector and the economy, especially fossil fuel usage. Nowadays environmental pollution is a political issue in the developed world and in Hungary as well. The key objective is to ensure sustainable development, to decrease road transportrelated environmental pollution without harming the economy. In Hungary, road vehicles are mostly powered by fossil fuelled internal combustion engines. This paper aimed to analyse the role of the fossil fuel-based road transport sector in Hungary within the economy with the usage of constant elasticity substitution (CES) production functions. Authors have built CES production function for Hungary. Parameters were calculated based on the validated model. In order to understand the connection between soft measures on emissions in road transport and their effect on economy for the technical level, which is considered constant. As the technical level is considered constant in the model and the emission lowering actions led us to decreasing economic activity that means that the only feasible, long-term solution is the technological development in case of lowering the emission without harming the economy.
The final conclusion of this paper is that the only solution to reaching emission reduction targets without a corresponding decline in GDP is through technological innovation. Accordingly, our objectives to reduce the environmental pollution, which will depend on the substitution of composite goods (e.g. labour work and investment) and fossil fuels. Based on the authors' statistical analysis, the Cobb-Douglas coefficients have not changed significantly within the review period. Hence, authors expect that Hungary's oil dependence is unlikely to change without strong political support.
